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DATA RECORDING APPARATUS AND DATA 
ERASING APPARATUS CAPABLE OF 
PERFORMING RESTORATION WHEN 

POWER SUPPLY MALFUNCTION OCCURS 
DURING RECORDING OR ERASING 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to the technical ?eld of an 
apparatus capable of proper restoration even if a trouble 
such as shutdoWn of poWer supply occurs during recording 
or erasing data. 

2. Description of the Related Art 

In a hard disk (hereinafter referred to as “an HDD”) 
included in a personal computer or the like as standard 
equipment, data has been conventionally recorded in a unit 
of a cluster (Which is a minimum unit in recording data in the 
disk). Data having too large a capacity to be recorded in one 
cluster is separately stored in a plurality of clusters. In the 
HDD, the use status of the clusters is managed based on a 
?le allocation table (hereinafter abbreviated as “an FA ”). 
Therefore, the data is read, Written or erased along a chain 
of clusters based on information stored in the FAT. 
Consequently, if the FAT is broken, the data recorded in the 
HDD cannot be read out. As the countermeasures against 
this, the HDD includes tWo FATs, i.e., a main FAT and a sub 
FAT, so that as soon as the main FAT is updated, the sub FAT 
can be automatically updated. As a result, even if a severe 
accident occurs While the FAT is reWritten, such an incon 
venience that the contents of the HDD cannot be read out is 
prevented as possible. 

In the case Where a trouble such as poWer shutdoWn of 
poWer supply occurs during recording or erasing the data in 
the conventional personal computer or the like, disk scan 
ning has been knoWn as one of restoring measures thereafter. 
By such disk scanning, de?cient data Within a data recording 
region is searched by looking into the entire FAT region. The 
de?cient data is consistently restored each time the de?cient 
data is detected. Furthermore, if the main FAT and the sub 
FAT are inconsistent With each other, they are made to be 
consistent With each other. 

HoWever, since the entire FAT region is looked into in the 
above-described disk scanning, it takes much time to restore 
all of the data, and moreover, there is no guarantee that the 
data per se can be securely restored since the FAT region per 
se is possibly broken. Even if the above-described disk 
scanning is applied to a recording apparatus equipped With 
the HDD, it takes much time to look into the entire FAT 
region and search the de?cient data. 

Additionally, for example, if the trouble such as the poWer 
shutdoWn of the poWer supply occurs While a music stream 
is recorded in the HDD, a data recording region becomes out 
of unconformity. That is to say, the music stream is recorded 
in a cluster unit in the data recording region, so that the data 
cannot be recorded in a cluster in Which the data is to be 
recorded if the FAT region is broken at the time of restora 
tion. Thus, the data lacks of the feature of a stream. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
a data recording apparatus and a data erasing apparatus in 
Which data can be accurately restored in a short time even if 
a trouble such as poWer shutdoWn of poWer supply occurs 
While the data is recorded or erased. 
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2 
The above object of the present invention can be achieved 

by the data recording apparatus provided With: a recording 
device Which includes a data recording region having data 
recorded in a predetermined unit, a ?rst management data 
region having management data With respect to the data 
recorded in the data recording region, stored in the prede 
termined unit, and a second management data region having 
the same management data as that stored in the ?rst man 
agement data region, stored in the predetermined unit; a 
control device Which performs, in the predetermined unit, 
control processing including a record processing for record 
ing data in the data recording region and an update process 
ing for updating management data in the ?rst management 
data region and the second management data region; and a 
memory Which stores status data indicating a control pro 
cessing status in the predetermined unit by the control 
device. 

According to the present invention, the data recording 
apparatus is con?gured such that status data indicating a 
control processing status is stored in a predetermined unit by 
a control device, so that restoring measures can be taken in 
reference to the status data in the predetermined unit even if 
a trouble of poWer supply such as poWer shutdoWn occurs 
during, for example, a data recording processing, thereby 
accurately restoring the data in a short time. 

In one aspect of the data recording apparatus of the 
present invention, the control device updates the manage 
ment data stored in the ?rst management data region by the 
predetermined unit as the data in the predetermined unit is 
recorded in the data recording region, and further, updates 
the management data stored in the second management data 
region by the predetermined unit to the same management 
data as the updated management data stored in the ?rst 
management data region. 

According this aspect, the data record processing and 
management data update processing according to the data 
record processing can be performed in the predetermined 
unit, so that an appropriate processing can be performed 
When the restoring measures are taken. 

In another aspect of the data recording apparatus of the 
present invention, the control device stores status data 
indicating a current processing status in the memory during 
the control processing. 

According to this aspect, the statuses indicating the data 
record processing and the management data update process 
ing according to the data record processing are stored in each 
of the predetermined units, so that the appropriate process 
ing can be performed When the restoring measures are taken. 

In further aspect of the data recording apparatus of the 
present invention, the control device stores status data 
indicating a start of the record processing in the memory 
When the record processing is started, and stores status data 
indicating a start of the update processing in the memory 
When the update processing for updating the management 
data in the second data management region, is started. 

According to this aspect, the start of the data record 
processing and the start of the management data update 
processing are stored in the predetermined unit, so that the 
appropriate processing can be performed When the restoring 
measures are taken. 

In further aspect of the data recording apparatus of the 
present invention, the control device refers to the status data 
recorded in the memory, and then, resumes the control 
processing in accordance With the processing status in the 
case Where a trouble including a shutdoWn of poWer supply 
during the control processing occurs and the trouble is 
solved. 
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According to this aspect, the control processing can be 
resumed in a short time in accordance With the processing 
status in the predetermined unit even if the trouble of the 
poWer supply such as the poWer shutdoWn occurs during the 
data record processing. 

In further aspect of the data recording apparatus of the 
present invention, Wherein the control device duplicates the 
management data stored in the second management data 
region to the ?rst management data region, and then, 
resumes the control processing in the case Where the pro 
cessing status indicates the start of the record processing. 

According to this aspect, in the case Where the processing 
status indicates the start of the record processing, the man 
agement data stored in a second management data region is 
duplicated to a ?rst management data region, and thus, the 
data record control processing can be speedily resumed from 
the predetermined unit concerned. 

In further aspect of the data recording apparatus of the 
present invention, the control device duplicates the manage 
ment data stored in the ?rst management data region to the 
second management data region, and then, resumes the 
control processing in the case Where the processing status 
indicates the start of the update processing. 

According to this aspect, the data recording in the prede 
termined unit concerned has been normally ended in the case 
Where the processing status indicates the start of the update 
processing, thus speedily resuming the management data 
duplicating processing from the ?rst management data 
region to the second management data region. 

In further aspect of the data recording apparatus of the 
present invention, the control device stores status data 
indicating an end of the update processing in the memory in 
the case Where the update processing for updating the 
management data in the second management data region, is 
ended. 

According to this aspect, the end of the data record 
processing and the management data update processing in 
the predetermined unit concerned can be con?rmed in 
reference to the status data indicating the end of the update 
processing. 

The above object of the present invention can be achieved 
by the data erasing apparatus provided With: a recording 
device Which includes a data recording region having data to 
be erased in a predetermined unit, a ?rst management data 
region having management data With respect to the data 
recorded in the data recording region, stored in the prede 
termined unit, and a second management data region having 
the same management data as that stored in the ?rst man 
agement data region, stored in the predetermined unit; a 
control device Which performs, in the predetermined unit, 
control processing including an erasure processing for eras 
ing data from the data recording region and an update 
processing for updating management data in the ?rst man 
agement data region and the second management data 
region; and a memory Which stores status data indicating a 
control processing status in the predetermined unit by the 
control device. 

According to the present invention, the data erasing 
apparatus is con?gured such that status data indicating a 
control processing status is stored in a predetermined unit by 
a control device, so that restoring measures can be taken in 
reference to the status data in the predetermined unit even if 
a trouble of poWer supply such as poWer shutdoWn occurs 
during, for example, a data erasure processing, thereby 
accurately restoring the data in a short time. 

In one aspect of the data erasing apparatus of the present 
invention, the control device updates the management data 
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4 
stored in the ?rst management data region by the predeter 
mined unit as the data in the predetermined unit is erased 
from the data recording region, and further, updates the 
management data stored in the second management data 
region by the predetermined unit to the same management 
data as the updated management data stored in the ?rst 
management data region. 

According to this aspect, the data erasure processing and 
management data update processing according to the data 
erasure processing can be performed in the predetermined 
unit, so that an appropriate processing can be performed 
When the restoring measures are taken. 

In another aspect of the data erasing apparatus of the 
present invention, the control device stores status data 
indicating a current processing status in the memory during 
the control processing. 

According to this aspect, the statuses indicating the data 
erasure processing and the management data update pro 
cessing according to the data record processing are stored in 
each of the predetermined units, so that the appropriate 
processing can be performed When the restoring measures 
are taken. 

In further aspect of the data erasing apparatus of the 
present invention, the control device stores status data 
indicating a start of the erasure processing in the memory 
When the erasure processing is started, and stores status data 
indicating a start of the update processing in the memory 
When the update processing for updating the management 
data in the second data management region, is started. 

According to this aspect, the start of the data erasure 
processing and the start of the management data update 
processing are stored in the predetermined unit, so that the 
appropriate processing can be performed When the restoring 
measures are taken. 

In further aspect of the data erasing apparatus of the 
present invention, the control device refers to the status data 
recorded in the memory, and then, resumes the control 
processing in accordance With the processing status in the 
case Where a trouble including a shutdoWn of poWer supply 
during the control processing occurs and the trouble is 
solved. 

According to this aspect, the control processing can be 
resumed in a short time in accordance With the processing 
status in the predetermined unit even if the trouble of the 
poWer supply such as the poWer shutdoWn occurs during the 
data erasing processing. 

In further aspect of the data erasing apparatus of the 
present invention, the control device duplicates the manage 
ment data stored in the second management data region to 
the ?rst management data region, and then, resumes the 
control processing in the case Where the processing status 
indicates the start of the erasure processing. 

According to this aspect, in the case Where the processing 
status indicates the start of the erasure processing, the 
management data stored in a second management data 
region is duplicated to a ?rst management data region, and 
thus, the data erasing control processing can be speedily 
resumed from the predetermined unit concerned. 

In further aspect of the data erasing apparatus of the 
present invention, the control device duplicates the manage 
ment data stored in the ?rst management data region to the 
second management data region, and then, resumes the 
control processing in the case Where the processing status 
indicates the start of the update processing. 

According to this aspect, the data erasing in the prede 
termined unit concerned has been normally ended in the case 
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Where the processing status indicates the start of the update 
processing, thus speedily resuming the management data 
duplicating processing from the ?rst management data 
region to the second management data region. 

In further aspect of the data erasing apparatus of the 
present invention, the control device stores status data 
indicating an end of the update processing in the memory in 
the case Where the update processing for updating the 
management data in the second management data region, is 
ended. 

According to this aspect, the end of the data erasure 
processing and the management data update processing in 
the predetermined unit concerned can be con?rmed in 
reference to the status data indicating the end of the update 
processing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram illustrating an eXample of a schematic 
arrangement of an audio apparatus 100 in a preferred 
embodiment according to the present invention; 

FIG. 2 is a chart conceptually illustrating a data recording 
region, an FAT 1 and an FAT 2 in an HDD 23; 

FIG. 3 is a chart illustrating an eXample of status data 
stored in a nonvolatile memory 41; 

FIG. 4 is a ?oWchart illustrating control processing in a 
system controller 40 When audio data is recorded; 

FIGS. 5A to 5D are charts conceptually illustrating the 
audio data recording and management data updating in the 
HDD 23 in the processing illustrated in FIG. 4 and status 
data storing in the nonvolatile memory 41; 

FIG. 6 is a ?oWchart illustrating a restoration processing 
by the system controller 40 in the case Where a trouble of 
poWer supply such as poWer shutdoWn occurs during the 
data recording; 

FIGS. 7A to 7C are charts conceptually illustrating the 
data recording and the management data updating in the 
HDD 23 and the status data storing in the nonvolatile 
memory 41 in the case Where the system controller 40 
performs a restoration processing after the trouble of the 
poWer supply such as the poWer shutdoWn has occurred 
While the data is recorded in the data recording region; 

FIGS. 8A to 8C are charts conceptually illustrating the 
data recording and the management data updating in the 
HDD 23 and the status data storing in the nonvolatile 
memory 41 in the case Where the system controller 40 
performs a restoration processing after the trouble of the 
poWer supply such as the poWer shutdoWn has occurred 
While management data is duplicated from the FAT 1 to the 
FAT 2; 

FIG. 9 is a ?oWchart illustrating the control processing in 
the system controller 40 When the data is erased; 

FIGS. 10A to 10D are charts conceptually illustrating the 
data erasing and the management data updating in the HDD 
23 in the processing illustrated in FIG. 9 and the status data 
storing in the nonvolatile memory 41; 

FIG. 11 is a ?oWchart illustrating a restoration processing 
by the system controller 40 in the case Where the trouble of 
the poWer supply such as the poWer shutdoWn occurs during 
the data erasing; 

FIGS. 12A to 12C are charts conceptually illustrating the 
data erasing and the management data updating in the HDD 
23 and the status data storing in the nonvolatile memory 41 
in the case Where the system controller 40 performs the 
restoration processing after the trouble of the poWer supply 
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6 
such as the poWer shutdoWn has occurred While the data is 
erased from the data recording region; and 

FIGS. 13A to 13C are charts conceptually illustrating the 
data erasing and the management data updating in the HDD 
23 and the status data storing in the nonvolatile memory 41 
in the case Where the system controller 40 performs the 
restoration processing after the trouble of the poWer supply 
such as the poWer shutdoWn has occurred While the man 
agement data is duplicated from the FAT 1 to the FAT 2. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A preferred embodiment according to the present inven 
tion Will be described beloW in reference to the attached 
draWings. Here, a description Will be given beloW of the 
preferred embodiment in Which the present invention is 
applied to an audio apparatus. FIG. 1 is a diagram illustrat 
ing an eXample of a schematic arrangement of an audio 
apparatus 100 in the present embodiment according to the 
present invention. As illustrated, the audio apparatus 100 in 
the present embodiment is provided With: a DVD (a Digital 
Video Disk or a Digital Versatile Disk) reproducing unit 1 
for reproducing, as audio data, recording information 
recorded in a DVD serving as an information recording 
medium; an HDD recording/reproducing unit 2 for 
recording, reproducing the audio data transmitted from the 
DVD reproducing unit 1; an information output unit 3 in 
charge of an output processing of the audio data; a system 
control unit 4 in charge of an operation control of each of the 
above-described constituent units; and a poWer supply unit 
5 for supplying poWer to the above-described constituent 
units. 

The DVD reproducing unit 1 includes: a spindle motor 10 
for rotating the DVD carried to a predetermined clamping 
position at a constant linear velocity; a pickup 11 for 
optically reading the recording information recorded in the 
DVD; a signal processor 13 for demodulating the recording 
data read by the pickup 11, and further, for supplying the 
audio data contained in the recording data Which has been 
time-division-multipleXed to the HDD recording/ 
reproducing unit 2 and the information output unit 3 via a 
buffer memory 12; a servo circuit 14 for servo-controlling 
the spindle motor 10 and the pickup 11 in response to a 
tracking error signal or the like output from the signal 
processor 13; and a controller 15 for controlling the entire 
operation of the DVD reproducing unit 1. Furthermore, the 
controller 15 performs a proper synchronous reproduction in 
accordance With an instruction output from the system 
control unit 4. Here, the DVD reproducing unit 1 has been 
Well knoWn and has no direct bearing on the present 
invention, and therefore, the detailed description thereof Will 
be omitted beloW. Moreover, although the DVD reproducing 
unit 1 is used in the present embodiment, a CD (the acronym 
of a compact disk) reproducing unit or the like may be used. 
The information output unit 3 is provided With a decoder 

30 and a D/A converter 31. The decoder 30 is adapted to 
eXtend the audio data output from the DVD reproducing unit 
1 or the HDD recording/reproducing unit 2. Thereafter, the 
D/A converter 31 converts the extended data into an analog 
audio signal, and then, outputs it to an ampli?er and a 
speaker. 
The HDD recording/reproducing unit 2 includes a buffer 

memory 21, an HDD drive 22 and an HDD 23 serving as a 
recording device. The audio data output from the DVD 
reproducing unit 1 is temporarily stored in the buffer 
memory 21, and then, is recorded in the HDD 23 via the 
HDD drive 22. 
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The HDD 23 includes a data recording region, in Which 
the audio data is recorded in a predetermined unit 
(hereinafter referred to as “a block”); a ?rst management 
data region (hereinafter referred to as “an FAT 1”) for storing 
management data for managing a recording status or the like 
in the above-described predetermined unit; and a second 
management data region (hereinafter referred to as “an FAT 
2”) for storing the management data stored in the FAT 1 in 
the above-described predetermined unit. FIG. 2 is a chart 
conceptually illustrating the data recording region, the FAT 
1 and the FAT 2 in the HDD 23. As illustrated, the audio data 
is recorded per cluster in the data recording region; in 
contrast, the management data is recorded in each of the FAT 
1 and the FAT 2 in a manner corresponding to the data per 
cluster. 

Moreover, in the description beloW, one block signi?es 
one cluster unit and one stream unit (i.e., a unit over a 

plurality of clusters). For example, in the data recording 
region illustrated in FIG. 2, audio data “XXXX” in one 
cluster forms one block; and further, another audio data 
“YYYY . . . ” in one stream over three clusters forms one 

block. Namely, the plurality of sequent clusters form one 
stream in unit. Incidentally, the audio data is recorded or 
erased per block in the data recording region, as described 
later. 

The system control unit 4 includes a system controller 40 
serving as a control device consisting of a CPU having an 
arithmetic function, a ROM, an operating RAM and the like; 
a nonvolatile memory 41 such as an EEPROM; and a 
operation/display 42 having operation buttons for inputting 
instructions from a user or a display for displaying prede 
termined information. 

The system controller 40 is adapted to control the entire 
apparatus based on a program stored in the ROM, and 
further, is equipped With a control processing function of 
performing, per block, a record processing of the audio data 
in the data recording region in the HDD 23 and an update 
processing of the management data to the FAT 1 and the FAT 
2 in the HDD 23 at that time. Additionally, the system 
controller 40 is equipped With another control processing 
function of performing, per block, an erasure processing of 
the audio data from the data recording region in the HDD 23 
and the update processing of the management data to the 
FAT 1 and the FAT 2 in the HDD 23 at that time. 

Furthermore, the system controller 40 stores a status in 
each step in the above-described control processing as status 
data in the nonvolatile memory 41. FIG. 3 is a chart 
illustrating an example of the status data stored in the 
nonvolatile memory 41. As illustrated, the status data cor 
responds to an address of each of the clusters, and it includes 
the existence of sequence and a processing state ?ag. The 
sequence signi?es the sequence of the clusters: “NO” des 
ignates that one block is completed With only that cluster 
Without any sequence to a next cluster; to the contrary, 
“YES” designates that the sequence continues to a next 
cluster. In the meantime, the processing state ?ag indicates 
the status of the control processing of the system controller 
40 in each of the clusters. Here, “A” denotes the start of the 
recording or erasing of the audio data and updating of the 
FAT 1; “B”, the start of the updating of the FAT 2; and “C”, 
the end of the recording, erasing and updating. 

In this manner, the system controller 40 stores the status 
in each step in the control processing as the status data, 
thereby performing a proper restoration processing even if a 
trouble of poWer supply such as poWer shutdoWn occurs in 
the poWer supply unit 5 during the recording or erasing of 
the audio data. 
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Hereinafter, explanation Will be made on the control 

processing of the system controller 40 When the audio data 
is recorded or erased. 
(Recording of Audio Data) 

FIG. 4 is a ?oWchart illustrating the control processing in 
the system controller 40 When the audio data is recorded; 
and FIGS. 5A to 5D are charts conceptually illustrating the 
audio data recording and the management data updating in 
the HDD 23 in the processing illustrated in FIG. 4 and the 
status data storing in the nonvolatile memory 41. 
Incidentally, the audio data “YYYY . . . ” in the above 

described stream unit is exempli?ed in the folloWing 
description. 

In the control processing illustrated in FIG. 4, the system 
controller 40 gives an audio data reproducing instruction to 
the DVD reproducing unit 1 in accordance With a data 
recording instruction input by the user via the operation/ 
display 42, and then, starts an audio data reproduction 
processing, and further, stores the processing state ?ag (“A”) 
indicating the start of the record processing of the audio data 
(hereinafter, simply referred to as “the data”) of one block in 
the nonvolatile memory 41 (step S1). For example, as 
designated by reference numeral 51 in FIG. 5A, the pro 
cessing state ?ag (“A”) corresponding to each of the clusters 
(addresses A0002, A0003 and B0001) in one block to be 
recorded is stored in the nonvolatile memory 41. Here, in the 
example illustrated in FIG. 5A, the data is started to be 
recorded in the data recording region in the HDD 23 from 
the cluster (the address A0002) designated by reference 
numeral 50. 

Subsequently, the system controller 40 performs a record 
processing for recording the data in the data recording 
region in the HDD 23 (step S2), and then, it performs an 
update processing for updating the management data in the 
FAT 1 corresponding to the above-described data (step S3). 
For example, as illustrated in FIG. 5B, When the data 
“YYYYYY” in a ?rst cluster in the block concerned is 
recorded, the management data in the FAT 1 corresponding 
to the above-described data is updated from “0000” 
(indicating that no data is recorded) to “0001” (indicating 
that the data having the sequence is recorded). The sequence 
corresponding to the address A0002 becomes “YES”. 

Next, the system controller 40 judges as to Whether or not 
the data of one block is completed to be recorded (step S4). 
Unless the data of one block has been completed to be 
recorded, the routine returns to step S2, in Which next data 
is subjected to the record processing. For example, since the 
sequence of the cluster at the address A0002 is “YES”, the 
data “YYYYYY” is recorded in a second cluster (i.e., the 
address A0003) of the block concerned, and then, the 
management data in the FAT 1 corresponding to the above 
described data is updated from “0000” to “0002” (indicating 
that the data having the sequence is recorded), as illustrated 
in FIG. 5B. Thus, the sequence corresponding to the address 
A0003 becomes “YES”. 

In the meantime, if the data of one block has been 
completed to be recorded, the routine proceeds to step S5. 
For example, When the data in a last cluster designated by 
reference numeral 52 in FIG. 5B is completed to be recorded 
and the management data in the FAT 1 corresponding to the 
above-described data is updated, the sequence in the status 
data is recorded as “NO”, and thus, the routine proceeds to 
step S5. Here, based on “NO” of the sequence of the status 
data, it is judged as to Whether or not the data of one block 
is completed to be recorded and the management data in the 
FAT 1 is completed to be updated. 

In step S5, the system controller 40 stores a processing 
state ?ag (“B”) indicating a start of an update processing for 
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updating the management data in the FAT 2 in the nonvola 
tile memory 41. And then, the system controller 40 dupli 
cates the management data in the FAT 1 to the FAT 2 (step 
S6). For example, When the processing state ?ag (“B”) at the 
address A0003 is stored, as designated by reference numeral 
53 in FIG. 5C, the management data in the FAT 1 corre 
sponding to the address A0003 is duplicated to the FAT 2, as 
designated by reference numeral 54. 

In step S7, the system controller 40 judges as to Whether 
or not the management data of one block is completed to be 
duplicated to the FAT 2. If the management data is com 
pleted to be duplicated, the routine proceeds to step S8. In 
contrast, unless the management data has been completed to 
be duplicated, the routine is repeated in steps S5 and S6 until 
all of the management data in one block are completed to be 
updated to the FAT 2. 

In step S8, the system controller 40 stores, in the non 
volatile memory 41, a processing state ?ag (“C”) indicating 
the completion of the record processing of the data of one 
block (i.e., the record processing in the data recording region 
and the update processing in the FAT 1 and the FAT 2). For 
example, in the case Where the management data in the FAT 
1 corresponding to the address B0001 is duplicated to the 
FAT 2 (“FFFF” indicates the completion of the data of one 
block), as designated by reference numeral 55 in FIG. 5D, 
the processing state ?ag (“C”) corresponding to each of the 
clusters (the addresses A0002, A0003 and B0001) in one 
block to be recorded is stored in the nonvolatile memory 41, 
as designated by reference numeral 56. 

Subsequently, the system controller 40 judges as to 
Whether or not the data of all of the blocks to be recorded are 
completed to be recorded (step S9). Unless the data of all of 
the blocks have been completed to be recorded, the routine 
returns to step S1, and then, the data of a next block is 
subjected to the same processing as described above (i.e., 
from steps S1 to S8). In contrast, if the data of all of the 
blocks have been completed to be recorded, the routine 
comes to an end. 

Next, referring to FIGS. 6 to 8, a description Will be given 
beloW of restoring measures by the system controller 40 in 
the case Where a trouble of poWer supply such as poWer 
shutdoWn occurs during the control processing by the sys 
tem controller 40 at the time of the above-described data 
recording, and thereafter, the trouble of the poWer supply is 
solved. FIG. 6 is a ?oWchart illustrating a restoration pro 
cessing by the system controller 40 in the case Where the 
trouble of the poWer supply such as the poWer shutdoWn 
occurs during the data recording; FIGS. 7A to 7C are charts 
conceptually illustrating the data recording and the manage 
ment data updating in the HDD 23 and the status data storing 
in the nonvolatile memory 41 in the case Where the system 
controller 40 performs the restoration processing after the 
trouble of the poWer supply such as the poWer shutdoWn has 
occurred While the data is recorded in the data recording 
region; FIGS. 8A to 8C are charts conceptually illustrating 
the data recording and the management data updating in the 
HDD 23 and the status data storing in the nonvolatile 
memory 41 in the case Where the system controller 40 
performs the restoration processing after the trouble of the 
poWer supply such as the poWer shutdoWn has occurred 
While the management data is duplicated from the FAT 1 to 
the FAT 2. 
When the trouble of the poWer supply such as the poWer 

shutdoWn occurs during the data recording, and thereafter, 
the trouble is solved, the system controller 40 starts the 
restoration processing. In the restoration processing, ?rst, 
the system controller 40 refers to the status data stored in the 
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10 
nonvolatile memory 41, and then, judges the processing 
status of the ?nal block being recorded (step S21). 
Speci?cally, in the case Where all of the processing state 
?ags corresponding to the blocks concerned are “A”, the 
routine proceeds to step S22. OtherWise, in the case Where 
the processing state ?ags corresponding to the blocks con 
cerned include “B”, the routine proceeds to step S24. 
Alternatively, in the case Where all of the processing state 
?ags corresponding to the blocks concerned are “C”, the 
routine proceeds to step S25. 

For example, in the case Where the trouble of the poWer 
supply such as the poWer shutdoWn occurs While the data is 
recorded in the data recording region, all of the processing 
state ?ags corresponding to the ?nal blocks (the addresses 
A0002, A0003 and B0001) are “A”, as illustrated in FIG. 
7A. In this case, the routine proceeds to step S22, in Which 
the system controller 40 sets the above-described ?nal 
blocks as blocks to be recorded, and then, it controls to 
resume the recording from the above-described ?nal blocks. 
First of all, the system controller 40 outputs, to the controller 
15 in the DVD reproducing unit 1, a signal indicating the 
occurrence of the trouble of the poWer supply such as the 
poWer shutdoWn While the data is recorded in the data 
recording region. The controller 15 controls the servo circuit 
14 in response to the signal output from the system control 
ler 40, and then, returns the pickup 11 to a leading position 
of the recording information of one block Which has been 
reproduced upon the occurrence of the trouble of the poWer 
supply such as the poWer shutdoWn, so as to alloW it to stand 
by there. 

Subsequently, the system controller 40 duplicates, to the 
FAT 1, all of the management data of the ?nal block in the 
FAT 2 (step S23), that is, returns the management data in the 
FAT 1 and the status data in the nonvolatile memory 41 to 
the state in Which the ?nal block is started to be recorded, as 
illustrated in FIG. 7B. Thus, the routine proceeds to step S1 
illustrated in FIG. 4, as described above. In this manner, the 
system controller 40 outputs a signal indicating the comple 
tion of the above-described restoration processing to the 
controller 15 in the DVD reproducing unit 1, so that the 
reproduction is resumed in the DVD reproducing unit 1, and 
further, the data is resumed to be recorded from the cluster 
corresponding to the ?rst address A0002 in the ?nal block, 
as illustrated in FIG. 7C. 

In the meantime, in the case Where the trouble of the 
poWer supply such as the poWer shutdoWn occurs during the 
duplication of the management data from the FAT 1 to FAT 
2, “B” is contained in any of the processing state ?ags 
corresponding to the ?nal blocks (the addresses A0002, 
A0003 and B0001), as illustrated in FIG. 8A. In this case, 
the routine proceeds to step S24, in Which the system 
controller 40 sets the above-described ?nal block as a block 
to be recorded, and then, controls to resume the updating of 
the management data in the FAT 2 from the above-described 
?nal block. First of all, the system controller 40 outputs, to 
the controller 15 in the DVD reproducing unit 1, a signal 
indicating that the trouble of the poWer supply such as the 
poWer shutdoWn occurs during the duplication of the man 
agement data from the FAT 1 to FAT 2. The controller 15 
controls the servo circuit 14 in response to the signal output 
from the system controller 40, so as to alloW the pickup 11 
to stand by at a reproducing position at the timing When the 
trouble of the poWer supply such as the poWer shutdoWn 
occurs. That is to say, since the reproduction of the recording 
information of one block has been completed at this timing, 
the pickup 11 is alloWed to stand by at a leading position of 
the recording information of one block to be reproduced 
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next. Consequently, the status data stored in the nonvolatile 
memory 41 is returned to the state before the FAT 2 is 
updated. 

Subsequently, the routine by the system controller 40 
proceeds to step S5 illustrated in FIG. 4. Thus, the process 
ing is resumed from the duplication of the management data 
from the FAT 1 to the FAT 2 in the ?nal block, as illustrated 
in FIGS. 8B and 8C. 

Moreover, the system controller 40 outputs, to the con 
troller 15 in the DVD reproducing unit 1, a signal indicating 
the completion of the duplication of the management data 
from the FAT 1 to the FAT 2, so that the reproduction of the 
recording information is resumed in the DVD reproducing 
unit 1, and further, the recording is resumed from the data of 
a block next to the ?nal block. 

In contrast, in the case Where the trouble of the poWer 
supply such as the poWer shutdoWn occurs immediately after 
the processing state ?ag “C” indicating the completion of the 
record processing of the data of one block is stored in the 
nonvolatile memory 41, all of the processing state ?ags 
corresponding to the ?nal blocks are “C”. In this case, the 
routine proceeds to step S25, in Which the system controller 
40 sets a block next to the above-described ?nal block as a 

block to be recorded, and then, controls to resume the record 
processing from the next block. First of all, the system 
controller 40 outputs, to the controller 15 in the DVD 
reproducing unit 1, a signal indicating that the trouble of the 
poWer supply such as the poWer shutdoWn occurs upon the 
completion of the recording processing of the data of one 
block. The controller 15 controls the servo circuit 14 in 
response to the signal output from the system controller 40, 
so as to resume the reproduction of the recording informa 
tion from a reproducing position at the timing When the 
trouble of the poWer supply such as the poWer shutdoWn 
occurs, i.e., from a leading position of the recording infor 
mation of one block to be reproduced next. 

Subsequently, the routine by the system controller 40 
proceeds to step S1 illustrated in FIG. 4. Thus, the recording 
is resumed from the data of the block next to the ?nal block. 
(Erasing of Audio Data) 

FIG. 9 is a ?oWchart illustrating the control processing in 
the system controller 40 When the data is erased; and FIGS. 
10A to 10D are charts conceptually illustrating the data 
erasing and the management data updating in the HDD 23 in 
the processing illustrated in FIG. 9 and the status data 
storing in the nonvolatile memory 41. Incidentally, the audio 
data “YYYY . . . ” in the above-described stream unit is 

exempli?ed in the folloWing description, similarly to the 
above-described data recording case. 

Furthermore, although the present embodiment Will be 
explained on the case Where the data is completely erased 
from the data recording region, it is not limited to such a 
case. For example, the present invention can be applied to 
the con?guration in Which the data is considered to be erased 
even if the data remains in the data recording region. 

In the control processing illustrated in FIG. 9, the system 
controller 40 starts a data erasing processing in accordance 
With a data erasing instruction input by the user via the 
operation/display 42, and further, stores the processing state 
?ag (“A”) indicating the start of the erasing processing of 
data of one block in the nonvolatile memory 41 (step S11). 
For example, as designated by reference numeral 61 in FIG. 
10A, the processing state ?ag “A” corresponding to each of 
the clusters (the addresses A0002, A0003 and B0001) in one 
block to be erased is stored in the nonvolatile memory 41. 
Here, in the example illustrated in FIG. 10A, the data is 
started to be erased from the data recording region in the 
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HDD 23 from the cluster (the address A0002) designated by 
reference numeral 60. 

Subsequently, the system controller 40 performs an era 
sure processing for erasing data from the data recording 
region in the HDD 23 (step S12), and then, it performs an 
update processing for updating the management data in the 
FAT 1 corresponding to the above-described data (step S13). 
For example, as illustrated in FIG. 10B, When the data 
“YYYYYY” in a ?rst cluster in the block concerned is 
erased, the management data in the FAT 1 corresponding to 
the above-described data is updated from “0001” (indicating 
the data having the sequence) to “0000” (indicating that no 
data is recorded). The sequence corresponding to the address 
A0002 becomes “YES”. 

Next, the system controller 40 judges as to Whether or not 
the data of one block is completed to be erased (step S14). 
Unless the data of one block has been completed to be 
erased, the routine returns to step S12, in Which next data is 
subjected to the erasure processing. For example, since the 
sequence of the cluster at the address A0002 is “YES”, the 
data “YYYYYY” is erased in a second cluster (i.e., the 
address A0003) of the block concerned, and then, the 
management data in the FAT 1 corresponding to the above 
described data is updated from “0002” (indicating the data 
having the sequence) to “0000”, as illustrated in FIG. 10B. 
Thus, the sequence corresponding to the address A0003 
becomes “YES”. 

In the meantime, if the data of one block has been 
completed to be erased, the routine proceeds to step S15. For 
example, When the data in a last cluster designated by 
reference numeral 62 in FIG. 10B is completed to be erased 
and the management data in the FAT 1 corresponding to the 
above-described data is updated, the sequence in the status 
data is recorded as “NO”, and thus, the routine proceeds to 
step S15. Here, based on “NO” of the sequence of the status 
data, it is judged as to Whether or not the data of one block 
is completed to be erased and the management data in the 
FAT 1 is completed to be updated. 

In step S15, the system controller 40 stores a processing 
state ?ag “B” indicating a start of an update processing for 
updating the management data in the FAT 2 in the nonvola 
tile memory 41. And then, the system controller 40 dupli 
cates the management data in the FAT 1 to the FAT 2 (step 
S16). For example, When the processing state ?ag “B” at the 
address A0003 is stored, as designated by reference numeral 
63 in FIG. 10C, the management data in the FAT 1 corre 
sponding to the address A0003 is duplicated to the FAT 2, as 
designated by reference numeral 64. 

In step S17, the system controller 40 judges as to Whether 
or not the management data of one block is completed to be 
duplicated to the FAT 2. If the management data is com 
pleted to be duplicated, the routine proceeds to step S18. In 
contrast, unless the management data has been completed to 
be duplicated, the routine is repeated in steps S15 and S16 
until all of the management data of one block are completed 
to be updated to the FAT 2. 

In step S18, the system controller 40 stores, in the 
nonvolatile memory 41, a processing state ?ag “C” indicat 
ing the completion of the erasure processing of the data of 
one block (i.e., the erasure processing in the data recording 
region and the up date processing in the FAT 1 and the FAT 
2). For example, in the case Where the management data in 
the FAT 1 corresponding to the address B0001 is duplicated 
to the FAT 2, as designated by reference numeral 65 in FIG. 
10D, the processing state ?ag “C” corresponding to each of 
the clusters (the addresses A0002, A0003 and B0001) in one 
block to be erased is stored in the nonvolatile memory 41, 
as designated by reference numeral 66. 








